suggest that heart disease was a contra-indication to modified E.CT., but did recommend that cases in whom the occurrence of cardiac arrythmias was considered possible,quinidine should be used prophylactically. Bovet found that succinylcholine in single doses produced no rise in blood pressure and that it caused no increase in secretions, even without the use of atropine. Copious secretions were produced when instruments were introduced into the mouth and pharynx.
In the same year, 1949, Coffin (4) compared tubocurarine and decamethomium iodide. He favoured the latter relaxant since smaller doses of thiopentone were required to cover the period of paralysis. He never found the use of prostigmine necessary.
On the other hand, Foldes (7) and others believed that the use of succinylcholine required the administration of larger doses of thiopentone than the other relaxants. It is possible that small doses of succinates may produce greater cortical activity when combined with barbiturate anaesthesia. This disadvantage probably does not apply to the use of succinylcholine with electro-convulsive therapy.
Margolis (18) and his co-workers also preferred decamethomium bromide to tubocurarine, which in many cases did not produce optimal relaxation, in others caused respiratory distress, and in still others was followed by pronounced histamine-like reactions. Their review covered a relatively small number of treatments.
The histamine liberating effect of tubocurarine has also been commented upon by Bourne (2) and others, who found that gallamine had only 1/100 the potency of tubocurarine in this respect.
In an attempt to find the relaxant most. suitable for the electro-convulsive treatment of patients with concomitant cardiac disease, Holt (16) and others compared the effects on blood pressure, pulse and respiration of gallamine and succinylcholine. Although they found that the latter drug produced more pulse irregularities, they, like Bovet, preferred it to gallamine since its duration of action was shorter, its modification of the convulsion was greater, and its effect upon the patient less distressing.
;. Moss (21) and others found succinylcholine preferable to tubocurarine, the use of which he considered to be not without danger. His work covered a series of about 300 treatments.
In a comparative study of succinylcholine chloride, suxamethonium bromide, and suxethonium bromide, Monro (19) and others reported two cases of prolonged apnoea when the first of these three drugs was used in a series of 653 treatments. They nevertheless considered it to be the most consistent relaxant of those studied.
Forbat, Lehmann and Silk (8) reported a case of apnoea of 40 minutes duration following the use of succinylcholine in a patient who had a low pseudocholinesterase level (8 units) .
That the danger of prolonged apnoea is a real one is emphasized by Saltzman (22) et al. These workers in a large series of 7500 treatments had no cases of prolonged apnoea and yet regarded it as essential that the therapist giving succinylcholine be skilled in the giving of oxygen under positive pressure and in the maintenance of an airway.
The occurrence of prolonged apnoea when succinylcholine has been used has been reported by numerous other workers. In spite of this, most have been agreed that it is the most effective relaxant for use with electro-convulsive therapy, although no wide comparative studies have been made. In particular, succinylcholine has been found to be effective in the prevention of fractures. Wilson and Nowill (24) in a series of 1045 treatments reported one case of atalectasis, one of aspiration pneumonia,and one of cervical vertebral fracture. Faulty anaesthetic technique was held to be responsible for these three incidents. In the same series, the authors had a case of apnoea of 10 minutes duration, and fractures occurred in two other patients on the occasion of the first unmodified E.C.r. following discontinuance of succinylcholine.
Holmberg and Thesleff (15) also reported one case of fracture in a series of 512 treatments. This they dismiss as insignificant. These authors also reported that many of their patients complained of jaw and calf pains following electroconvulsive therapy modified by succinylcholine.
Relaxants other than succinylcholine have received much less attention in the literature. Gillie and McNeil (9) in a search for a relaxant which was without danger or discomfort to the patient when used to modify E.C.T. considered that isuxethonium bromide was the drug of choice. They had no untoward effects includingapnoea or the complications of barbiturate anaesthesia in a series of 1602 treatments. This report was published. in 1955.
A most comprehensive report on the relaxants is that carried out by Montagu. (20) He believes that the speed of action, the shortness of effect and the relative absence of untoward side effects of the succinyl compounds renders them the relaxants of choice. Both the Brevidils and Scoline or Anectine are of course included among these compounds, but Montagu does not specify a preference for anyone of these three. He holds that the lack of an antidote is to be disregarded since he believes that the occurrence of prolonged apnoea is insufficiently frequent to warrant the need for one. This is not an argument likely to appeal to most workers. It is also unfortunate that Montagu's otherwise excellent review does not include any reference to his own clinical material.
Most of the literature reviewed agrees in placing succinylcholine as the most satisfactory relaxant for the modification of electro-convulsive therapy. The authors concerned have for the most part been content to state the advantages of the drug, without resorting to comparative studies. In addition, techniques remain unstandardized.
The object of this paper is to establish by clinical comparison which of several short acting relaxants is the most useful for the maximum modification of E.C.T. compatible with the safety of the patient regardless of age or the presence of concomitant physical disease. It is also considered necessary that the drug should produce no disturbing after memories of the procedure. The use of a muscle relaxant together with thiopentone involves some expenditure of time. Another requirement therefore, is that a technique be evolved which is practicable under widely differing conditions, and in which the time spent on each treatment is not disproportionately greater than that consumed when E.C.T. is given without modification. This consideration becomes more important when factors such as increasing admission rates to mental hospitals, the increasing popularity of E.C.T., the growing practice of administering this form of treatment in a general hospital, out-patient or private practice setting, and finally the need to train junior physicians to their own and their patients' best advantage are considered. It is relevant to remark here that a technique, which reduced the time required for treatment to very low levels was held to be undesirable. Such reduction may tend to increase still further the indiscriminate use of E.C.T.
Technique
The following technique was used throughout the series. It may be subject to certain modification which will be discussed.
The patient receives her usual sedative on the night before treatment. She is given nothing to eat or drink on the morning of treatment. Atropine gr. 1/100 is given on the ward one hour before treatment. Towards the end of this hour, patients are gathered together in groups in a room adjacent to the theatre or other suitable place. Each group consists of those patients who are under the care of an individual physician who is responsible for the administration of treatment to his own patients only. Thus each group of patients is collected at intervals calculated on the basis of 5 minutes per patient. Each patient in turn then walks into the treatment room, and lies supine on the treatment table, preferably a metal trolley. Immediately the patient's breathing is resumed following the giving of treatment, she is wheeled on the same trolley into an ante-room accompanied by her therapist who remains with her until the next patient has arrived in the treatment room and is lying on a second trolley ready to receive her injection and convulsion. The first patient is able to return to her ward in the care of a nurse 10 minutes later. A senior nurse and one assistant remain in the treatment room, another nurse is placed in the ante-. room, while two or three others are responsible for the marshalling of patients and their return to wards. Ideally, the treatment rooms should be located at some distance from the wards.
In the case of highly nervous or resistive patients, the thiopentone is administered in the ward in a dosage sufficient to secure anaesthetisation for the period incorporating the journey on a trolley from ward to treatment room and the preconvulsive curarization.
Oxygen cylinders with masks and airways are kept both in the treatment and ante-rooms. The trolley used for treatment is provided with small firm pillows at the head and foot, and with a draw sheet. The patient is covered in such a way that both naked feet are exposed. She is dressed in a garment which produces no constriction, particularly at the waist, chest or neck. She is asked to bite on a rubber gflg before receiving her thiopentone. If she wears dentures or glasses, they are removed. Patients are given the opportunity to micturate before appearing for treatment. The patient is not held in any way during treatment.
The thiopentone and curarizing ·agents are prepared in separate syringes before the treatment session begins. The average dose of thiopentone is 0.25 Gm. (maximum: 0.5 Gm., minimum: 0.075 Gm.) in 2.5'% or 5% aqueous solution injected intravenously slowly. The needle is left in situ and the syringe containing the curarizing agent substituted. In the case of succinylcholine this is injected slowly over a period of 20 seconds, and is not started until the effect of the thiopentone is complete. During this period the patient's lungs are inflated with oxygen. The average dosage of succinylcholine is 30 mg. The dosage of other relaxing agents will be mentioned. Uncoordinated small contractions of muscle bundles start about 15 seconds after the injection of succinylcholine and last approximately a further 15 seconds. On completion of these fibrillations the convulsion is immediately given, usually 110 volts for 0.2 seconds. If a relaxant which produces little or no muscle fasciculation is given, then the convulsion is given 30 seconds after the relaxant has been completely administered. Any of rhe popular machines may be used.
If modification has been optimal the convulsion is seen as periorbital muscular twitching, furrowing of the forehead, extension of the toes or extension of the index finger. At the completion of clonus, the patient is again inflated with oxygen until satisfactory ventilation is resumed. She is then wheeled into the ante-room where the inflation may be continued if necessary. The Ideally the therapist should be experienced in the giving of oxygen under positive pressure. Failing this, an anaesthetist should perhaps be available. His presence may be useful in the event of endotracheal intubation becoming .necessary. Method 221 female patients were given E.C.T. over an arbitrary period by the author under exactly similar conditions. They received between them a total of 1768 treatments, an averl1'ge of 8 treatments per patient. A variety of muscle relaxants was used as follows:
1. D-tubocurarine chloride 717 treatments 2. Gallamine-tri-ethiodide ("Flaxedil") 6 6 6 " 3. Decamethomium iodide (CI0, "Syncurine") 6 6 " 4. Succinylcholine chloride ("Scoline", "Anectine") 159 " 5. "Mytolon" 30 " 6. "Laudolissin" 10 " 7. No relaxant used 120 " "Myanesin" was also tried but in too few instances for valid comparison. In addition 'an attempt was made to give a further group of 25 female patients 6 treatments each using one of 6 different relaxants on each occasion. The 6 relaxants chosen were:
1. Suxethonium bromide ("Brevidil E") 2. Suxamethonium bromide ("Brevidil M") 3. D-tubocurarine chloride 4. Gallamine triethiodide ("Flaxedil") 5. Decamethomium iodide (ClO, "Syncurine") 6. Succinylcholine chloride ("Scoline", "Anectine") For a variety of reasons this attempt was not entirely 25 patients received relaxants as follows:
"Brevidil M" only 7 patients "Brevidil M" and "Flaxedil" 2 " "Brevidil M" and "E" and "Flaxedil" 2 " "Brevidil M" and "E", "Scoline" and "Flaxedil" 4 /I All except "Syncurine" 4 f1 All 6 relaxants 9 " In this group the 25 patients received a total of 95 treatments. The fact that the study is limited to female patients is due to the fortuitous circumstances that the author was associated with the female wing of the hospital during the arbitrary period covered by the work.
The total of 246 patients involved included a number suffering from concomitant physical disease 'as follows:
Recent In addition, 14 patients were aged 60 or over, a further 6 were very emaciated, while 8 had excessive muscular development.
The remaining 201 patients were under 60, without concomitant physical disease or handicap, and were of average development and nutritional state.
All patients, irrespective of age or physical state, were treated equally, except that none of the 45 patients who were over 60 or physically weak or ill or unduly muscular was included among the 120 treatments in which no relaxant was given.
In all treatments the relaxant drugs were given in doses of equal potential. At each treatment blood pressure and pulse readings were taken with the patient supine. This was done just before the injection of thiopentone, immediately after the relaxant had been administered, 'again just after the completion of donus and once more 1 minute later when the patient had been inflated with oxygen.
In each case the time from injection of relaxant to first respiratory effort, . and to satisfactory ventilation were measured. Nausea, histamine-like effects, headaches, cyanosis and secretions were assessed as being absent ("0"), noticeable ("+"') or excessive ("++"). 
Each patient was followed up during the day after each treatment and was questioned as to whether she experienced respiratory distress or any other unpleasant side effect of the treatment including memory of it.
The possibility of fracture was kept constantly in mind and each patient was asked whether she experienced -any symptoms indicative of this. In doubtful cases radiographic and clinical confirmation was sought.
Results
See Table I for results which are best given in tabulated form. .In addition, certain observations regarding each drug are of interest:-
It-tubocurarine chloride
This drug is given intravenously in doses of 15 mg. over a period of 1 minute. It has been found that more _rapid injection tended to produce cardiovascular collapse. The drug may precipitate with the ordinary thiopentone preparations and therefore cannot be given in the same syringe.
It was found that relaxation was produced in about 27 seconds and the convulsion could be given immediately thereafter. This contradicts numerous other workers who report that 3 to 6 minutes are required for maximal relaxation.
The time which elapsed before the first respiratory effort was prolonged in spite of the fact that all patients were given assisted respiration. Fortunately neostigmine is a satisfactory antidote if used in emergency only, not routinely, and preferably in combination with atrorine. This procedure is not without its own dangers. It is probable that one 0 the phenylalkylammonium derivatives such as Tensilon may be a safer antidote.
Histamine-like effects, such as laryngeal spasm were found to be very common. Falls in blood pressure immediately following injection were less pronounced than expected, probably because the drug was injected relatively slowly. Bradycardia and pulse irregularities were found in a number of treatments. This effect may be ascribed to the anticholinesterase activity of the drug.
Gallamine-triethiodide
This was given in a dose of 80 mg. It is miscible with pentothal and in this respect differs from d-tubocurarine, Since this drug is a true curarizing agent, it is antagonized by prostigmine, which was required in some instances.
In 3 cases only were histamine-like effects such as bronchospasm noted. Pulse irregularities and tachycardia were frequent, probably as a result of the drug's vagolytic action.
Decametbomium-iodide
The dose of this drug used was 3 mg. This was found to produce an effect equal to 15 mg. of d-tubocurarine and to 80 mg. of gallamine-triethiodide. It may be mixed with pentothal without precipitation. No cases of unduly prolonged apnoea occurred in this series, which was fortunate since there is no satisfactory antidote to the drug which acts by depolarization. Slight laryngeal spasm occurred in only one treatment.
Succinylcholine chloride
This relaxant was given in a dosage of 30 mg. Since the duration of action is brief, it has been argued that precision in dosage is unnecessary, that the duration of response does not increase in proportion to the dose, and that, therefore, all that is needed is to give a fully adequate dose, since this involves merely the expenditure of a negligibly small extra amount of time. A dose of 30 mg. ensures optimal modification of shock therapy, but may be reduced as low as 10 mg. with a corresponding decrease of thiopentone dosage.
Although the drug may be mixed with thiopentone, it loses 200/0 of its potency within 5 minutes of mixing. It should, therefore, be prepared in a separate syringe. In only one case was apnoea prolonged for a period exceeding 5 minutes. There is no antidote to the drug. Vol. 1, No...
Discussion
Convulsive therapy has been associated since its inception with dangers, prominent among which has been the danger of fracture. Methods of restraint to obviate this possibility are still practised but cannot fail to be repugnant both to the patient and the therapist and do not prevent the occurrence of fracture. Indeed, in many instances, restraint has been a contributory cause. Modification of the current, the glissando technique, and other methods have been tried, but fractures have continued to be reported, some of them having been incurred in the tonic phase rather than in the initial spasm as originally supposed. Modification of the convulsion by chemical means would therefore seem to be the most practical for the purpose; and there can be little doubt that curare and the other relaxing substances which have been described are more reliable and convenient in this respect than the barbiturates and other muscle-softening agents which have been tried elsewhere.
It has been stated that this paper is based on the premise that the use of a relaxant with convulsive therapy is obligatory. This is by no means a uniform opinion. Many ascribe to the belief that the dangers of curare are greater than those of unmodified E.C.T. It is believed that results obtained do not support this view. A further consideration, of no little importance, was the considerable alarm and often terror with which unmodified electro-shock treatment is viewed by many patients, and which cannot contribute to its efficacy. The words "shock" and "electro-shock" have unpleasant connotations for many people and the author prefers "electro-therapy". Many undesirable concomitants of the treatment are greatly eliminated when it is given with anaesthetic and relaxant.
Since the relaxant depresses respiration and may itself be productive of alarm or fear, it is unnecessary to elaborate the contention that its Use should always be preceded by the administration of small doses of thiopentone, which also in many cases potentiates the relaxation.
Itfs realized that fracture may not always be clinically or even radiologically evident, but this possibility was looked for and in all doubtful cases repeated clinical and radiological examinations were carried out and were always negative.
The technique which has been described is held to be the most practicable.
It is desirable that mentally ill patients should receive their shock treatment from the therapist personally responsible for their over-all care. The technique
Suxametbonium bromide
This drug was given in a dosage of 30 mg. The active cation of the drug is the same as that of succinylcholine chloride. The effects of the two relaxants were found, as expected, to be exactly similar. For this reason, the results obtained with suxamethonium bromide are not given here.
Suxethonium bromide
This drug differs from suxamethonium and from succinylcholine in its active cation. The number receiving this drug was admittedly small, but results were uniformly good.
2, 5-bis-(3 diethy laminopropy laminG)-benzoquinone-bis-(benzy lchloride)
Mytolon chloride, a curare like substance, was given intravenously in a dose of 15 mg. which was held to be equivalent to the dosages of the other relaxants tried.
Laudexium metbylsulpbate
This is a substance closely resembling d-tubocurarine in structure and pharmacologically. It was given in a dosage of 30 mg. It cannot be mixed with thiopentone. makes provision for this and also distributes the often wearisome task of giving shock over the whole clinical staff so that each receives his equal share both of training and experience with his own patients, thus improving upon the machine-like and impersonal methods which are all too often encountered. It is assumed, of course, that all participating physicians have training in elementary anaesthetic techniques. The presence of a trained anaesthetist is not held to be necessary.
Shortage of nursing staff is a universal problem, and an obvious one in a private practice setting. The technique described reduces the number of attendants to two or three, and this figure can be reduced still further to one when the number of patients handled is no more than five or six.
As has been suggested, time is held to be an important consideration, although it is the author's belief that its importance has been over emphasized. With all the relaxants described it was found possible to administer an average of 12 treatments per hour without haste or confusion. This may be considered ideal and does not compare unfavourably with the time consumed in unmodified techniques.
The technique is one which excludes the obnoxious and often harmful practice of holding and restraint. The feet are left exposed during treatment since it is there that evidence of a convulsion may often be observed.
The inconvenience of preparing anaesthetic and relaxant in separate syringes is outweighed by the fact that many of the relaxants are not miscible with thiopentone or are destroyed by alkali solutions. When two syringes are utilized, the dose of anaesthetic may be reduced at will. When succinylcholine, suxamethonium or suxethonium are used, the dose of thiopentone may be reduced to 0.10 Gm. because of the short acting nature of these drugs. Similar small doses of thiopentone may be used with decamethomium. There is also the consideration that if thiopentone and relaxant are given together, the effects of the latter frequently become felt before those of the former, and this produces not only immediate distress to the patient, but also distressing after memories associated with sensations of suffocation.
It will be remembered that vagal stimulation may produce hypersecretion with the dangers attendant upon that complication. Reduced ventilation and cardiac arrythmias may also follow. The techniques described therefore included premedication with atropine to counteract parasympathetic stimulation. It is realized that such premedication may not be possible in an out-patient or private practice setting. The most potent argument for the use of atropine is that formulated by Eldridge, (6) who not only mixed thiopentone and relaxant in the same syringe, but a.lso discouraged the administration of atropine in order to spare his patients the effects of a dry mouth. He continued in this method until he himself suffered the distress occasioned by his own techniques and became a convert to the procedure described here.
Although abstinence from food on the morning of treatment may contribute to the nausea which sometimes follows recovery from the convulsion, it is nevertheless believed that this measure should not be waived in any planned procedure involving the use of anaesthetic. The nausea and other after symptoms such as headache may also be due to the anoxia produced by the relaxant drug, and this disadvantage is also partially ameliorated by the insuflation described. It should here be remarked that many of these after symptoms may be the result of emotional states associated with the patient's mental condition and fear of treatment, particularly when this is unmodified.
Inflation with oxygen should be carried out at the end of clonus. It was observed that if oxygenation is carried out before this stage the convulsion tends to be prolonged. On the other hand, the inflation period was limited to the duration described, since when carried on for' longer it had the undesirable effect of prolonging apnoea.
. In addition to describing a technique, which has been discussed, eight relaxant drugs were clinically appraised.
No symptoms or evidence of fracture either of long bones or of vertebrae occurred throughout the series of 1863 treatments given to 246 patients, including 7 with recent long bone injury or dislocation sustained prior to the start of treatment, 14 who were aged over 60, and 14 whose physical state rendered the chance of fracture possible. It would seem reasonable to assume that this result may be ascribed to the use of a relaxant, particularly if the result is compared with equal figures from any series of unmodified treatments. Age would not seem to be a contra-indication to the use of modified electro-shock therapy. With regard to the danger of fracture and the factor of age, none of the relaxants tried seemed to have any relative advantage. The possibility of prolonged apnoea is probably the greatest deterrent to the use of relaxants. In the case of d-tubocurarine, gallamine and decamethomium, times to satisfactory ventilation were too long in several instances, while unduly prolonged apnoea occurred occasionally with gallamine, Mytolon and laudexium. Suxethonium bromide was the only drug found to be entirely free from this disadvantage. Succinylcholine chloride, which is considered in this discussion in conjunction with suxamethonium bromide, produced one instance in which the duration of apnoea was considered too long. The production of prolonged apnoea by succinylcholine has been reported by many workers usually in connection with surgical procedures. . This danger becomes more alarming when it is recalled that succinylcholine chloride shares with the other choline succinic ester derivatives, suxethonium and suxamethonium bromide, the disadvantage of having no antidote. Succinylcholine acts by inhibiting true cholinesterase and the speed of its action probably depends in main upon the rapidity of removal of pseudo-cholinesterase. In the case of rabbits injection of pseudo-cholinesterase terminates the action of succinylcholine but no satisfactory solution for human application has yet been found. Transfusion with fresh blood would probably act as a satisfactory, ifimpractical antidote. Grant (10) reported a case to whom 80 mg. of succinylcholine were administered and who developed an apnoea of over 2 days duration. In a case reported by Hodges, (14) apnoea was prolonged 110 minutes. In both these cases the apnoea was surprisingly terminated by neostigmine. The administration of thi~drug as an antidote to succinylcholine is not to be recommended in spite of these results. Harper (13) , Gray (11) , McKay (17) and others report that neostigmine prolongs rather than terminates succinylcholine produced apnoea, and in addition increases the possibility of circulatory collapse and of bronchospasm. Thus these workers confirm the theoretical considerations.
If the lack of an antidote be considered an unjustified hazard, and this is not the author's opinion, then use of the other relaxants is not exposed to the same risk. D-tubocurarine is antagonized' by prostigmine or by one of the phenylalkylammonium derivatives. Gallamine and laudexium are both antagonized by prostigmine which will also reverse the effect of Mytolon, although its use with this drug is not recommended. The muscarine effects of neostigmine constitutes a further disadvantage of its use. No satisfactory antidote to decamethomium is available, but in emergency pentamethonium or hexamethonium bromide may be tried.
Concomitant physical' disease is frequently held to 'be a contra-indication to the use of relaxants. In this trial 'all the relaxants were given without ill effect toa number of patients suffering from a variety of physical diseases.
There are certainconditions, however, whose presence prohibits the use of certain relaxants. Myaesthenia gravis is an absolute contra-indication to the use of gallamine and d-tubocurarine. It is also possible that the latter drug may increase uterine tone and should not be used on pregnant patients approach-inK term. Any condition likely to produce low cholinesterase levels is theoretically a contra-indication to the use of succinylcholine, suxamethonium and suxethonium bromide. Durrans (5) has pointed out that hyperoxygenation, C02 depletion and exhaustion of the Hering-Breuer reflex may prolong apnoea indefinitely, whether that apnoea be initiated by a relaxant or by thiopentone. Cases exposed to the risk of poisoning with organo-phosphorus compounds may have slow cholinesterase regenerative powers. According to Aldridge and Davies (1), persons exposed to such risk include those working with shale oil distillates. It has also been pointed out that low cholinesterase levels may be familial.
The variability of strength of muscle fasciculations appeared most marked in the case of succinylcholine. It was found that if this relaxant is given slowly over a period of about 1 minute, then the strength of these fibrillations was much reduced, but the degree of paralysis was also reduced while its duration lengthened. Strong muscle fasciculations are of course undesirable in cases with skeletal complications.
The presence of cardiac disease all too often serves as a reason for the postponement or cancellation of electro-shock therapy. In this manner, many mentally disturbed cardiac patients are permitted to continue in their distress . longer than need be with perhaps further damage to their cardio-vascular systems from emotional causes. As expected all convulsions were followed by a transient rise in blood pressure and there was an equally transient fall in pressure immediately following the injection of thiopentone. Numerous variables which may affect blood pressure, such as the degree of peripheral resistance and of emotional involvement, invalidate any pronouncement regarding the influence of the relaxants upon this measurement. These transient blood pressure changes were most marked when d-tubocurarine and gallamine were used. The changes in the succinylcholine group were appreciably greater than when the remaining 5 relaxants were used. In these 5 cases changes of blood pressure were not markedly different.
Blood pressure changes also followed the injection of all the relaxants except decamethomium iodide. The changes were most marked following succinylcholine and suxamethonium bromide. They were moderate following d-tubocurarine, gallamine and Mytolon, and minimal after suxethonium and laudexium.
Changes in pulse rate or pulse irregularities followed the administration of all the relaxants except decamethomium iodide, and were minimal in the case of Mytolon, laudexium and suxethonium bromide.
The results showed that patients with concomitant cardiac disease should receive decarnethomium iodide or suxethonium bromide as the relaxant 0'£ choice in association with electro-shock therapy. It is not suggested that cardiac disease is a contra-indication to this form of treatment. Suxethonium bromide, Mytolon and laudexium held an advantage over all the other relaxants in regard to the production of histamine-like effects. D-tubocurarine held the least satisfactory 'position in this regard.
Subjective ill effects such as nausea and headache and including distressful after memories were most frequent following the use of d-tubocurarine and gallamine. Such effects were entirely absent when suxethonium bromide or Mytolon were used, while the other relaxants occupied an intermediate position.
Suxethonium bromide was the only drug which produced neither excess secretions nor unduly marked cyanosis during treatment.
Succinylcholine, suxamethonium and suxethonium bromide all produced optimal relaxation sooner than any of the other relaxants, but none of the drugs was significantly easier to handle than the others. Consistency of relaxation and optimum modification of the convulsion were found to be greater in the case of succinylcholine, suxamethonium and suxethonium bromide.
An attempt was also made to give a group of patients a trial with each of 6 relaxants. The results obtained in this group differed in no respect from the others and have been included in the results quoted.
There were several instances in which the initial shock failed to produce a convulsion and had to be repeated once or twice. These repetitions were always carried out within 90 seconds of the completion of injection of the relaxant. Such repetitions were required in about 130/0 of the treatments and the per'centage was not influenced by the type of relaxant used.
Since the therapeutic effect of electro-convulsive therapy depends upon the cerebral rather than the muscular component of the artificially produced seizure; since fractures were a commonplace before the introduction of modified electro-shock techniques; since many patients by reason of age or concomitant cardiac disease are denied the acceleration of recovery afforded by electrically induced convulsions-it appears axiomatic that this form of therapy should invariably be given in modified form. The technique described fulfils all criteria for a humane, safe and easy form of treatment, and an attempt has been made to evaluate several of the modifying agents available. Suxethonium bromide rather than succinylcholine chloride is considered to be the most satisfactory. It is realized that this conclusion is based on a relatively small number of treatments with suxethonium, The conclusions have been confirmed, however, by work carried out subsequent to the collection of this material. Summary 1) An attempt is made to clarify and standardize the technique and modification of electro-convulsive therapy.
2) The literature is briefly reviewed.
3) A technique suitable for outpatient, hospital or private practice use is suggested and discussed. Kindly and proper handling of the patient, the time element, nursing requirements, and the training of medical staff were among the factors considered in the description of this technique. 4) A total of 1863 treatments were given to 246 female patients by the author over an arbitrary period and under exactly similar conditions. The limitation of the trial to females is coincidental. 5) For the first time 8 different muscle relaxants are compared and assessed in the same paper. Six of these relaxants were given to 25 of the patients in a partially unsuccessful attempt to give each of these patients a trial with each relaxant on at least one occasion.
6) It is concluded that physical disease or age do not contra-indicate the use of E.C.T. provided this is modified.
7) It is further concluded that suxethonium bromide is at least as satisfactory, and in most cases more satisfactory, than the other relaxant drugs used for the modification of electro-shock therapy. The drugs were assessed for this purpose in terms of occurrence of fracture, degree of apnoea produced, contra-indications, antidotes, effect upon blood pressure and pulse, production of histaminelike effects, excessive secretions, cyanosis, subjective ill effects, extent of muscle fasciculations, degree of relaxation, modification of the convulsion, time required, and finally-ease of handling.
